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ﻦﻋﻢﺠﻨﻳ.ﻱﺮﺸﺒﻟﺍﺲﻨﺠﻟﺍﻲﻓﻱﺮﺼﺣﻞﻜﺸﺑﺪﺟﻮﻳﻲﻣﺰﻴﺗﺎﻣﻭﺭﺏﺍﺮﻄﺿﺍﻮﻫﺱﺮﻘﻨﻟﺍ
،ﺭﺎﺗﻭﻷﺍﻭ,ﻒﻳﺭﺎﻀﻐﻟﺍﻭ,ﻞﺻﺎﻔﻤﻟﺍﻲﻓﺔﻳﺩﺎﺣﻷﺍﻢﻳﺩﻮﺼﻟﺍﺕﻻﻮﺑﺕﺍﺭﻮﻠﺑﺐﺳﺮﺗ
ﻒﺼﻧ,ﺮﻳﺮﻘﺘﻟﺍﺍﺬﻫﻲﻓ.ﺓﺭﺩﺎﻧﻱﺮﻘﻔﻟﺍﺩﻮﻤﻌﻟﺍﺔﺑﺎﺻﺇ،ﻚﻟﺫﻊﻣﻭ.ﺓﻮﺧﺮﻟﺍﺔﺠﺴﻧﻷﺍﻭ
ﻝﻼﺘﻋﻻﻪﻳﺮﻳﺮﺳﺽﺍﺮﻋﺄﺑﺓﺪﺠﺑﺔﻴﺒﻄﻟﺍﺰﻳﺰﻌﻟﺍﺪﺒﻋﻚﻠﻤﻟﺍﺔﻨﻳﺪﻣﻰﻟﺇﺎﺗﺮﻀﺣﻦﻴﺘﻟﺎﺣ
ﺰﺠﻋﻭﻲﻋﺎﺑﺭﻞﻠﺷﻭ,“ﺖﻴﻣﺮﻴﻟ”ﺓﺮﻫﺎﻇﻭ,ﺔﺒﻗﺮﻟﺍﻡﻻﺁﻚﻟﺫﻲﻓﺎﻤﺑ,ﻲﺒﻗﺮﻟﺍﻉﺎﺨﻨﻟﺍ
ﻞﺒﺤﻟﺍﻰﻠﻋﻂﻐﺿﺩﻮﺟﻭﻲﺴﻴﻃﺎﻨﻐﻤﻟﺍﻦﻴﻧﺮﻟﺎﺑﺮﻳﻮﺼﺘﻟﺍﺪﻛﺃ.(ﻒﺘﻜﻟﺍﻯﻮﺘﺴﻣ)ﻲﺴﺣ
ﻼﻜﻟﻱﺮْﺟُﺃ.ﻲﻛﻮﺸﻟﺍﻞﺒﺤﻟﺍﺕﺍﺭﺎﺷﺇﻲﻓﺔﻳﺮﻫﻮﺟﺕﺍﺮﻴﻐﺗﻊﻣﻲﺒﻗﺮﻟﺍﻲﻛﻮﺸﻟﺍ
ﺎﻤﻛ.ﺓﺎﻨﻘﻟﺍﻲﻓﺪﻳﺪﺷﻖﻴﺿﻆﺣﻮﻟ؛ﺔﻴﻠﻤﻌﻟﺍﻝﻼﺧﻭﺔﻳﺮﻘﻔﻟﺍﺢﺋﺎﻔﺼﻟﺍﻝﺎﺼﺌﺘﺳﺍﻦﻴﻀﻳﺮﻤﻟﺍ
ﺺﻴﺨﺸﺘﻟﺍﻥﺎﻛ.ﺭﻭﺬﺠﻟﺍﻰﻠﻋﻎﻴﻠﺑﻂﻐﻀﺑﺖﺒﺒﺴﺗﺀﺎﻀﻴﺑﺔﻴﻨﺒﺟﺓﺩﺎﻣﺩﻮﺟﻭﻆﺣﻮﻟ
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Gout is a rheumatological disorder found exclusively in
human species. It is caused by deposition of crystals of
monosodium urate in joints, cartilages, tendons, and soft
tissues. Involvement of the spine, however, is rare. In this
report, we describe two patients presented to King
Abdulaziz Medical City in Jeddah with clinical features
of cervical myelopathy, including neck pain, L’hermitte
phenomena, quadriparesis and sensory deficit (shoulder
level). Magnetic resonance imaging confirmed the pres-
ence of cervical cord compression with intrinsic cord
signal abnormalities. Both patients had laminectomy and
intraoperatively; severe canal stenosis was identified. A
whitish cheesy material was noticed causing significant
root compression. The pathology was diagnostic of gout.
In this article, we present two difficult cases with inter-
esting clinical, radiological and pathological findings. We
emphasize on the importance of early diagnosis to pre-
vent morbidity.
Keywords: Axial gout; Magnetic resonance imaging;
Myelopathy; Paraplegia; Spinal gout; Tophus
 2014 Taibah University. Production and hosting by
Elsevier Ltd. All rights reserved.
Figure 1: Magnetic resonance imaging of the brain, T2-weighted
imaging, showing severe spinal canal stenosis with intra-
medullary high signal intensity.
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Gout, “the king of diseases and the disease of kings,” is a
well-described metabolic disorder found exclusively in hu-
man species. It is characterized by the supersaturation and
deposition of monosodium urate (MSU) crystals in joints,
cartilages, tendons, and tissues. Clinically, most cases of gout
are characterized by sudden onset of severe acute mono-
articular arthritis in a peripheral joint, typically, in the lower
limbs. Gouty involvement of the axial spine is rare and most
patients have been diagnosed while undergoing surgery for
spinal cord or root compression. There are only 7 studies
reported from Kingdom of Saudi Arabia. This indicates the
poverty of research statistics regarding this topic. In one
study, hyperuricemia was found in 8 persons of the popula-
tion.1 Only one case of gout affecting the cervical spine was
reported in Kingdom of Saudi Arabia.2 The present study
reports two cases of gouty myelopathy where the diagnosis
was only made intraoperatively. Our approach to
understanding the present cases involved extensive analysis
of all previously published cases and literature of spinal gout.Case 1
The first case is a 79-year-old male presented with a 3-year
history of bilateral arm and leg weakness. The patient re-
ported that these symptoms started when he attempted to lift
his sliding garage door up with his left arm. He noticed sharp
pain in the left shoulder region. He had progressive numb-
ness in his fingers and hands with progressive, proximal more
than distal, weakness of his upper extremities. Six months
later, the upper extremity symptoms worsened. He also
noticed weakness in his legs; he felt unsteady while walking.
He had several falls and could not get up. Interestingly, he
voluntarily described the L’hermitte phenomenon. His
symptoms progressed to the point that he could not dress
himself or perform many of his daily activities. Bladder and
bowel functions were normal, though. Past medical history
was remarkable for hypertension and smoking. His medi-
cations included amitriptyline, aspirin and lisinopril. On
examination, his vital signs and systemic examination were
normal. On neurological examination, his higher mental
functions and cranial nerves examination were normal. He
was spastic in all limbs e lower extremities more than upper
extremities. He had bilateral, proximal more than distal,
weakness (tetraparesis) ranging from 1/5 to 3þ/5. Reflexes
were symmetrically brisk with bilateral Babinski sign. Sen-
sory examination for pinprick, light touch, vibration and
joint position sensations were diminished up to shoulders.
We were able to reproduce the L’hermitte phenomenon with
neck extension.
Investigations, including complete blood count, electro-
lytes, uric acid, urea, creatinine, coagulation profile and
muscle enzymes, were within normal limits. MRI of the spine
(Figure 1) showed extensive degenerative disc disease along
the entire cervical spines with osteophytosis, narrowing and
deformity of the spinal canal extending from C3 to C7
level, but most prominent at C4e5 level with associated
abnormal cord signal intensity.
The patient was referred for surgical decompression.
Intraoperatively, severe canal stenosis was identified at thelevel of C4e5. A cheesy whitish material was noticed over the
upper half of the laminectomy causing significant C4 and C5
root compression. Laminectomy of C3eC6 was performed.
The ligamentumflavum was quite adherent at the C3eC5
levels. Two pathology specimens were sent for analysis. The
first consisted of bone and cartilage. The second was from the
epidural whitish granular material that contained granulo-
matous inflammation (Figure 2A) with aggregates of
macrophages, lymphocytes and multinucleated giant cells.
It was accompanied by crystalline deposits, which on
polarized microscopy (Figure 2B) demonstrated refractile
needle-shaped inclusions typical of uric acid crystals.
Case 2
The second case is a 65-year-old man presented to the
emergency department with a 3-month history of falls asso-
ciated with weakness and numbness in all limbs and urinary
incontinence. His condition was progressive in nature for the
last month. Past medical history was only significant for gout
diagnosed more than 10 years ago. His medications were
allopurinol and aspirin. Examination revealed a skin lesion
over the right ear pinna (Figure 3A). Neurologically, his
higher mental functions and cranial nerves examination
were normal. Motor examination revealed hypertonia and
reduced power in all limbs (3 to 4/5) with wasting of the
small muscles of both hands (Figure 3B). He had altered
sensation below the shoulders with perianal/saddle
paresthesia.
Investigations, including complete blood count, electro-
lytes, urea, creatinine, coagulation profile andmuscle enzymes,
were within normal limits. His uric acid, however, was high at
15 mg/dL (reference range is 4e6 mg/dL). MRI of the spine
showed extensive degenerative disc disease along the entire
cervical spines with osteophytosis and narrowing and defor-
mity of the spinal canal extending from C4 to C6 level, but
most prominent at C4eC5 level with associated abnormal
cord signal intensity. The patient underwent cervical lam-
inectomy with no postoperative complications. Pathology
confirmed the diagnosis of gouty myelopathy with granulates
inflammation accompanied by crystalline (needle shaped) de-
posit on polarized microscopy. Postoperatively, the patient
had a rigorous physiotherapywith a remarkable improvement.
Figure 2: Histopathology and crystalline deposits (case 1). (A) Granulomatous inflammation with aggregate of macrophages, lympho-
cytes, and multinucleated gaint cells (arrow). (B) Crystalline deposits on polarized microscopy demonstrating needle-shaped inclusions
typical of uric acid crystals.
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Gout is a well-described rheumatological disorder char-
acterized by deposition of MSU crystals in joints, cartilages,
tendons, and soft tissues. Gout is derived from the Latin
word gutta, meaning drop, as it was believed that poison
falling in drops into the affected joints caused gout. It is an
old disorder which was first identified by the Egyptians in
2640 BC. Written evidence of the disease dates back to
Hippocratic writings around 400 BC. In 1683, Sydenham, an
English physician, accurately described an acute attack of
gout that he developed.3,4 In 1961, McCarty and Hollander
showed that crystals from the synovial fluid of patients
with gout were composed of monosodium urate.5
Uric acid is an end product of endogenous and dietary
purine degradation. It is a weak acid. At a physiological pH
of 7.4 in the extracellular compartment, 98% of the uric acid
is in the ionized form of urate. Because of the high concen-
tration of sodium in the extracellular compartment, urate is
largely present as monosodium urate, with a low solubility
limit of about 380 mmol/L. When urate concentrations
exceed this level, the risk of MSU crystal formation andFigure 3: Clinical photograph (case 2). (A) Right ear pinnaprecipitation increases. The solubility of urate is modulated
by temperature (lower temperature at the foot), intra-
articular fluid dehydration (onset at night), and cation
concentration.
Human beings and higher primates do not have the
enzyme uricase that degrades uric acid. Therefore, urate
concentrations are much higher in humans than in most non-
primate mammals, fish, and amphibians that have uricase.
Consequently, the physiological concentration of urate in
people is close to its limit of solubility. Purines, derived either
from the diet or by de novo synthesis, are converted to hy-
poxanthine (a monoxide), which is converted to xanthine (a
dioxypurine) with final conversion to uric acid, a triox-
ypurine. The baseline uric acid level is higher among men
(5.1  1.0 mg/dL) than among women (4.0  1.0 mg/dL).
Serum urate level is also determined by the amount of uric
acid excreted by the kidney (two-thirds) and the gastroin-
testinal tract (one-third).
As urate levels increase and saturate the synovial fluid or
soft tissues, crystals precipitate leading to tissue damage and
the development of tophi. Accumulation of urate crystals
will lead to the activation of inflammatory cells, such astophus. (B) Wasting of the small muscles of the hands.
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phagoocytosis. This leads to the release of proinflammatory
cytokines and chemokines into the surrounding area, trig-
gering a cascade of acute inflammatory reaction and influx of
neutrophils into the susceptible tissues.
Uric acid can affect any joint of the body, but the most
commonly involved sites are the metatarsophalyngeal (MTP)
and the tarsometatarsal joints. Inflammation in joints, such
as the first MTP joints, is termed podagra and, which is
highly suggestive of gout. Acute gout can occur in bursae,
such as prepatellarbursae, causing bursitis. Occasionally, a
gout attack may provoke a systemic inflammatory response
with several manifestations including fever, leukocytosis,
elevated sedimentation rates, and elevated C-reactive protein
(CRP). Acute attacks can be precipitated by several factors,
such as increased alcohol consumption, trauma, dehydra-
tion, diet (organ meat, shellfish) and medications, such as
diuretics, cyclosporine and low dose aspirin.
The prevalence of gout is estimated to be 1%e2% of the
adult patients. It is more common in men, particularly in
patients between 35 and 55 years old. As women go to
menopause, the incidence steadily increases. By the age of 75,
men and women are equally affected.
In 1950, Kersley and his colleagues described the first case
of gouty involvement of the spine.6 The patient was a 21-year-
old previously known gouty patient. He developed sudden
pain in the neck, especially on the left side. No clinical evi-
dence of myelopathy was described. At autopsy, gouty de-
posits between the base of the skull and the atlas were found,
with erosion and pathological fracture of the atlas. After
Kersley’s paper, five other autopsy reports were described. In
1953, Koskoff et al. described the first case of myelopathy
secondary to cord compression by a gouty tophus.7
Involvement of the spine is relatively rare. Literature re-
view shows, a total of 131 cases of gouty spinal involvement.
However, a retrospective study performed by Konatalapalli
et al. suggested that axial involvement may be more common
than previously recognized.8 The study found that the
prevalence of spinal radiological changes in 14% of the
patients presented with peripheral gout. Involvement of the
lumber spine and sacroiliac joints were found in 53.4%,
compared with cervical vertebrae (23.7%), and thoracic
vertebrae (22.9%). This is comparable to our findings (see
Table 1 and Figure 4). This conclusion has been supported
by another review of 52 cases showing that the lumber
spine was affected in 96.1%, compared with cervical and
thoracic spine at 40.4% and 36.5%, respectively.9,10 Gouty
involvement of the odontoid process is rare and only three
cases have been reported in literature. The high prevalence
for lumber region involvement is thought to be due to high
facet joints stress with subsequent degenerative spinal
diseases.
Urate crystals can deposit in tissues surrounding the spi-
nal cord and caudaequina including vertebral bodies and
discs, intervertebral facets, ligamentumflavum, dura and
paraspinal soft tissues. Vertebral compression fracture due to
tophacious replacement of bone has been also described. The
compression has been almost always extradural in position
but intradural deposition of the urate crystals has been also
described.
Spinal gout can cause axial pain, as well as various
neurological symptoms such as radiculopathy, myelopathy,neurogenic claudication, stiffness, and caudaequina syn-
drome. In addition, patients can be asymptotic in the early
stages or may present with life-threatening quadriparesis.
There is usually, but not invariably, a prior history of attacks
of gout of the peripheral joints. Of the two cases in our study,
one patient was not previously known to have gout, and the
diagnosis was made intraoperatively. The clinical manifes-
tations may be acute with pain and fever, which may suggest
an alternative diagnosis such as discitis, epidural abscess, or a
malignancy.
Differential diagnosis of gout include discovertebral in-
fections, epidural abscess, other types of arthritis such as
rheumatoid arthritis, metastases, dialysis-related spondy-
loarthropathy, and synovial cysts. Other conditions, such as
calcium pyrophosphate dihydrate diseases, pigmented villo-
nodularsynovitis, and giant cell tumor, may also show
similar MRI signal characteristics.
Spinal cord compression, secondary to gout, is more
common in males than females, as the disease itself is com-
moner among this group. The age of reported cases ranged
from 17 to 82 years old; however, more than 85% of the
patients were older than 50 years of age. Although the ma-
jority of patients had a definite long-standing history of
poorly controlled gout, 8 of the reported cases (33%) had no
history of gout, including our patients. Eighty percent of
patients had high levels of serum uric acid. Unfortunately,
some of the levels were done retrospectively since diagnosis
was made during surgery.
Factors thatmay induce spinal tophi formation include low
temperature,decreasedpH,binding toplasmaprotein, trauma,
and the presence of spondylotic inflammatory changes.
Although non-specific, radiological abnormalities may
identify disc space narrowing, erosion of the vertebral and
plates, bony destruction and instability. In primary care
sitting, this initial screening tool is cost-effective. More spe-
cific imaging modalities, such as CT scan or MRI, are war-
ranted when a patient develops medically refractory pain or
neurological deficit. MRI with gadolinium protocol is more
informative and crucial. The tophi appear as homogenous
low-to-intermediate signal intensity lesions on T1-weighted
images and homogenous intermediate-to-high signal in-
tensity on T2-weighted images. The high signal intensity on
T2-weighted images is postulated to be due to the high protein
content in the center of tophi. Tophi may contain small areas
of signal dropout that represents classification on CT imag-
ing. Postgadolinium enhancement is also variable with rim
enhancement being the most common finding. Both homog-
enous enhancement and lack of enhancement have been
described. These changes are non-specific and can be found in
infections, such as bacterial, fungal, or mycobacterial.
Three main modalities of treatment exist: conservative,
medical and surgical. Although most cases have been treated
surgically, medical and conservative treatments were suc-
cessful in some cases with a reduction in size or even disap-
pearance of tophi. When neural compression exists, surgical
decompression, with or without stabilization, may be
necessary. Pain may respond to anti-inflammatory medica-
tions or colchicine.
At surgery, as in our cases, a characteristic chalky (or
pasty), cheese-like, friable mass is usually identified. How-
ever, the deposit may occasionally be tough and fibrous in
nature.11 The histology of the surgical specimen displays a
Table 1: Cervical pathological fracture associated with gout.9,10
No. Authors/year Age (yrs)/sex Known gout Neurological presentation Peripheral tophi Uric acid
level
Treatment management
1 Kersley et al. (1950) 21/M Yes Neck pain, normal neurological examination Yes High Traction, Callor, Patient died of
pneumonia
2 Lievre et al. (1961) 64/M Neurological deficit Medical, improved
3 Vinstein et al. (1972) 46/M Yes Neck pain Yes High Medical, improved
4 Sequeira et al. (1981) 61/M Yes Myelopathy with quadriparesis and urinary
incontinence.
Yes High Laminectomy, improved
5 Majid et al. (1982) 50/F No Radiculopathy with Paraparesis and sphincter
dysfunction.
Yes High Decompression, medical, improved
6 Aaron et al. (1984) 67/M Yes Radiculopathy with neck pain. Yes High Medical
7 Miller et al. (1984) 67/M Yes Radicular neck pain High Medical, improved
8 Jacobs et al. (1985) 53/M Yes Myelopathy with neck pain and quadriparesis. Yes High Medical, cervical callor, improved
9 Alarcon et al. (1987) 62/M Yes Neck pain Medical, improved
10 De vries et al. (1987) 50/M Radicular neck pain and claudication Surgical, improved
11 VandeLaar et al. (1987) 69/M Myelopathy Yes High Medical, surgical, improved
12 Sabharwal et al. (1988) 59/M Yes Neck pain High Medical, improved
13 Vaccaro et al. (1993) 67/M Yes Myelopathy Yes Normal Reduction, fixation. Improved
14 Murshid et al. (1994) 79/M Yes Myelopathy with progressive quadriparesis. No Normal Laminectomy, internal fixation.
15 Duprez et al. (1996) 59/M Yes Gait disturbance with myelopathy and
quadriparesis.
Not known High Corporectomies and bilateral
foraminotomies with
interpositionofautugenous bone
graft, improved
16 Giuliano et al. (1998) 59/M Yes Neck pain with Radiculopathy Normal Surgical, improved
17 St George et al. (2001) 60/M Yes Progressive Quadriparesis No N/A Surgical, improved
18 Yen (2002) 68/ M Yes Neck pain with quadriparesis Yes High Anterior microdiscectomis/fusion,
improved
19 Diaz et al. (2003) 74/M Yes Quadriparesis Yes Anterior decompression and
fusion, improved
20 Cabot et al. (2005) 76/F Neck pain following a fall with upper limb
weakness and sensory deficit
High Medical, improved
21 Wazir et al. (2005) 66/F Yes Neck pain, progressive Quadriparesis High decompression and fusion
22 Butteriss et al. (2006) 65/F No Quadriparesis, Urinary incontinence No Surgery, improved
23 Dharmadhikari et al. (2006) 66/F No Quadriparesis, Urinary incontinence No Normal Surgery, patient died at the 8th day
postoperative from bronchopneumonia
24 Fraser et al. (2007) 71/M Yes Neck pain Medical, improved
25 Yi-JieKuo et al. (2007) 29/M Yes Shoulder pain, Neck pain, Radiculopathy Yes Normal Medical, Surgical, improved
26 Friedman et al. (2008) No available
28 Thavarajah et al. (2010) 57/M Yes Neck pain, Tinging, Quadriparesis Surgical, improved
29 Tran et al. (2011) 73/M Yes Axial gout involving C1e2 causing cranial
nerve IX, X,XII palsy
High Traction collar,
rasburicase, allopurinol
glucocorticoids
30 Yamamoto et al. (2011) 58/F Yes Joint pain, Fever Yes High Medical, improved
31 SanmillanBlasco (2012) 71/M Yes Spastic Quadriparesis Surgical decompression, improved
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Figure 4: The distribution of gouty involvement of the spine.
Upon reviewing literature, it was found that; Cervical occur in
23.7%, Thoracic occur in 22.9%, LumbereSacraleCoccygeal
occur in 53.4%.
H.A. Algahtani et al.244uniform pattern, with cellular infiltrate, multinucleated giant
cells and histiocytic proliferation surrounding an
amorphous, acellular, eosinophilic material with
visualization of the urate crystals under polarized
microscopy. The material obtained from biopsy or surgery
is ideally preserved in 100% alcohol if gout is suspected,
because monosodium urate is soluble in formalin, making
the crystals less conspicuous.12,13
Conclusion
What makes our first case interesting is the negative his-
tory, physical examination and laboratory workup sugges-
tive of gout. In addition we describe a new cause of the
L’ehrmitte phenomenon, which was not reported previouslyin literature. Neuroradiologists should recognize the radio-
logical changes of metabolic disorders causing myelopethay,
including gout. Gout should be included in differential
diagnosis of compressive myelopathy, especially if the pa-
tient is known to suffer from this disease and the work-up for
causes of myelopathy was negative. We also emphasize the
good response to treatment, especially if the diagnosis is
made at an early stage.Conflict of interest
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